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57 ABSTRACT 

A method and apparatus for deleting a file from a bub 
ble cassette memory. A file, constituting one input unit 
of data to be written into the cassette memory, is di 
vided into a plurality of blocks each comprising a prede 
termined number of bytes and is thereafter stored in the 
cassette memory. In similar fashion a plurality of such 
files are stored in the cassette memory in numerical 
order. When a command for deletion of the n-th file F 
is generated, files which were originally stored in the 
cassette memory following the n-th file F are stored 
successively and in block-by-block fashion in the cas 
sette memory starting from the position at which the 
n-th file F, was originally stored. 

13 Claims, 6 Drawing Figures 
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FILE DELETON METHOD IN BUBBLE 
CASSETTE MEMORY, AND BUBBLE CASSETTE 

MEMORY CONTROL APPARATUS 

BACKGROUND OF THE INVENTION 
The subject matter of this application is related to the 

subject matter of copending U.S. application Ser. No. 
299,500, 

This invention relates to a method and apparatus for 
file deletion in a bubble cassette memory and, more 
particularly, to a method and apparatus for deleting a 
file in a bubble cassette memory for storing a machining 
or part program. 

In numerical control devices having an internal mem 
ory for storing a part program, it is conventional prac 
tice to use a paper tape as a storage medium for writing 
the part program into the memory and for preserving 
the information which is stored in the memory. A tape 
reader and tape puncher are connected to the numerical 
control device, the former for transferring data from the 
tape to the internal memory, and the latter for reversing 
the process. A system of this type which relies upon a 
paper tape storage medium is not entirely satisfactory 
since the paper tape has a comparatively short life, is 
difficult to handle and does not always provide the 
desired reliability since reading errors are often encoun 
tered. Moreover, system costs are raised due to the tape 
reader and puncher, 

In recent years cassette memories of the type that rely 
upon magnetic bubbles have been developed as storage 
media to replace the older paper tape configurations. 
Numerical control systems employing such bubble cas 
sette memories have been disclosed and put into practi 
cal use. In such numerical control systems, single units 
or files of machining data such as machining programs 
delivered consecutively by a numerical control device 
are stored in a number of bubble cassette memories. In 
processing a machining program the desired machining 
program is read out of the bubble cassette memory 
holding the program and is stored in a memory located 
within the numerical control device. Numerical control 
processing is then performed by the numerical control 
device in accordance with that particular machining 
program. 
When a number of machining programs have been 

stored in a bubble cassette memory in the manner de 
scribed above, there are occasions where an operator 
may wish to delete one of the machining programs from 
the memory. For example, a situation may arise in 
which an NC machining operation on the basis of the 
machining program is no longer required. When such is 
the case it is preferred that the unnecessary machining 
program be deleted from the bubble cassette memory to 
create a blank portion into which a new machining 
program may be written, for then more effective use 
can be made of the bubble cassette memory. When an 
unnecesary or old machining program is merely deleted 
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from memory, however, the new machining program, if 60 
it is longer than the old program, cannot be stored in the 
blank portion formerly occupied by the old program. 
On the other hand, when the new program is shorter 
than the old, storage in said blank area from which the 
old program has been deleted is possible but results in 
some blank space being left over. It is therefore not 
possible to exploit the bubble cassette memory effec 
tively. 
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2 
Methods do exist for deleting a record from a mag 

netic disc or magnetic tape. For example, refer to "In 
troduction to File Compilation" by Masaki Yamatani, 
published July 25, 1980, pp. 35 to 43. Specifically, a 
method of deleting a record from a magnetic disc de 
vice includes steps of (1) reading the master record to be 
deleted, (2) tagging a specific data field of the master 
record to indicate deletion, and (3) writing the master 
record back into its original location. With this method, 
however, a blank space is not created following deletion 
of the record, thereby preventing effective utilization of 
the memory. A method of deleting a record from a 
magnetic tape device includes steps of (1) providing 
two magnetic tapes, one constituting the old master file 
which stores the record that is to be deleted, and the 
other constituting a new master file, (2) providing a 
deletion record having a key field identical with that of 
the master record to be deleted, (3) reading master 
records from the old master file sequentially to discrimi 
nate whether the respective key fields coincide with the 
key field of the deletion record, (4) writing a master 
record, which has been read from the old master file, 
directly into the new master file when the key field of 
that record does not coincide with the key field of the 
deletion record, and then reading the next master re 
cord, (5) refraining from writing a record into the new 
master file when its key field does coincide with the key 
field of the deletion record, and (6) repeating the fore 
going steps to store only the required records in the new 
master file without a blank space, formed by deleting a 
record, being left between adjacent records in the new 
master file. With this method, however, two master 
files, the new and the old, are required, and consider 
able processing time is expended. The result is an in 
crease in apparatus size and higher operating costs. 
The foregoing conventional methods of deleting data 

in magnetic tapes and discs can be applied directly to 
bubble cassette memories but are unsatisfactory in terms 
of effective memory utilization, processing time and 
cost, as described above. 

SUMMARY OF THE INVENTION 
Accordingly, an object of the present invention is to 

provide a method and apparatus for file deletion in a 
bubble cassette memory to permit deletion of an arbi 
trary file in a simple manner and to permit effective 
utilization of the bubble cassette memory, 
Another object of the present invention is to provide 

a method and apparatus for file deletion through which 
it is possible to readily retrieve the location of a file 
which is to be deleted. 

Still another object of the present invention is to 
provide a method and apparatus for file deletion 
through which it is possible to delete a file in a short 
period of time using a simple and inexpensive arrange 

ent, 
Other features and advantages of the invention will 

be apparent from the following description taken in 
connection with the accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an illustrative view useful in describing 
information read and write operations in a magnetic 
bubble memory of the type having a major-minor loop 
configuration; 

FIG. 2 is an illustrative view useful in describing a 
bubble cassette memory data configuration; 
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FIG. 3 is an illustrative view useful in describing the 
gist of a method of file deletion in a bubble cassette 
memory in accordance with the present invention; 

FIGS. 4 and 5 are block diagrams showing first and 
second embodiments of an appratus for practicing the 
file deletion method of the present invention; and 

FIG. 6 is a block diagram showing a bubble cassette 
memory control apparatus for advancing the beginning 
or head block of a file which is to be deleted, to the exits 
of the minor loops adjacent a read major line. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring first to FIG. 1, m1, m2, m3, . . . , mw denote 
minor loops which are a total of N in number. Each 
minor loop is a closed loop comprising a bubble domain 
transfer track of 2M bits. The loop may, for example, 
consist of a series of T bar patterns. BG denotes a bub 
ble generator, BE a bubble eraser, MLR a major line for 
reading only, and MLW a major line for writing only. 
The minor loops m1, m2, . . . , mware arranged with one 
end adjoining the major line MLR and the other end 
adjoining the major line MLW. When a transfer com 
mand is issued by a transfer site TFR, those bubble 
domains (indicated by the black circles) which at that 
instant are at the bit positions in the minor loops m1, m2, 

. , mw that are in the transfer area of the read-only 
major line MLR, i.e., that are at the exits of the minor 
loops, are transferred to the read-only major line MLR. 
On the other hand, when a transfer command is issued 
by a transfer site TFW, those bubble domains (indicated 
again by the black circles) which have been written into 
the write-only major line MLW are transferred to the 
minor loops m1, m2, . . . , mw at the areas where the 
minor loops are adjacent the major line MLW, i.e., at 
the entrances to the minor loops. A magnetic bubble 
memory of the major-minor loop configuration of this 
type is well known and is described in, for example, the 
booklet entitled "Fujitsu Bubble Memory Technical 
Information', 1979, published by Fujitsu Limited. 
The process for a read operation takes place as fol 

lows. In reading one access unit of stored information 
comprising N bits, bubble domains in the N-number of 
minor loops m1, m2, . . . , mware transferred in parallel 
to the read-only major line MLR in response to the 
transfer command. In the magnetic bubble memory of 
FIG. 1, if we let the information of 2M bits stored in 
each minor loop mi (where i-1,2,...,N) be expressed 
by b(i,i), b(i,2),...,b(i,2M-1), b(i,2M), then one access 
unit of stored information will be taken to mean N-bit 
information comprising the bits expressed by b0,j), 
b(2,j), . . . , b(Nj), where j=1,2,..., 2M. In the follow 
ing, one access unit of stored information comprising N 
bits is referred to as a block. 
The bubble domains which have been transferred to 

the read-only major line are shifted bit-by-bit succes 
sively within the read-only major line MLR to provide 
an output of serial data. Accordingly, when a bubble 
detector BD such as one which relies upon magneto 
resistance is provided at the exit from the read-only 
major line MLR, the output data may be read by sens 
ing the absence or presence of the bubble domains. It 
should be noted that, in a read operation, destructive 
and non-destructive read operations may be performed. 
In the destructive read operation, one access unit (one 
block) of the bubble domains in the minor loops m1, m2, 

... , mw is destroyed as it is read. This does not occur 
in the non-destructive read operation. It is customary 
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4. 
for information to be read in such a non-destructive 
manner in an ordinary read operation. 

In a rewrite operation, however, the following steps 
are performed. First, a prescribed single access unit or 
block of information contained in the minor loops m1, 
m2, . . . , mw is erased by a destructive read operation. 
This steps constitutes a so-called erase cycle. Since each 
of the minor loops m1 through mycomprises 2Mbits, M 
bits separate the read-only major line MLR from the 
write-only major line MLW. Therefore, for 2M cycles 
of the rotating field which drives the bubbles, the bub 
ble domains in each of the minor loops m1 through my 
make one complete revolution; for M cycles, the bub 
bles make only one-half of a revolution. Thus the infor 
mation which is stored in the minor loops m1 through 
mN in the form of the bubble domains at the loop posi 
tions adjacent the read-only major line MLR is ad 
vanced to the other end of the loops positioned adjacent 
the write-only major line MLW. The entrances to the 
minor loops m1 through mN are situated at these posi 
tions. Accordingly, following the destructive read op 
eration, and after rotating the field by M cycles, the next 
step is to transfer N-bit information, which has previ 
ously been generated in the write-only major line 
MLW, to the respective minor loops m1 through mN in 
parallel fashion, the transfer being effected by a transfer 
command issued by the transfer site TFW. Thus, this 
step, or so-called write cycle, writes the new informa 
tion into the positions (all zeros) cleared by the destruc 
tive read and completes the rewrite processing opera 
tion. 

Reference will now be had to FIG. 2 which illustrates 
the configuration of data in a file in accordance with the 
present invention. MD, MD2 denote machining pro 
grams delivered by a numerical control device, each 
program constituting a file. The files are denoted by Fi 
(i = 1, 2, ..., n). The files are stored consecutively, i.e., 
successively in numerical order, in the bubble cassette 
memory BCM. DEB is a data end block stored immedi 
ately after the last file. The blocks that make up one file 
are represented by BH, B, BE. BH is the beginning or 
head block of a file, BE is the last or end block of the 
file, and BI denotes the intermediate blocks between the 
head and end blocks BH, BE, respectively. Each block 
is composed of 1 bytes, with control information being 
stored in the eight bits b1 through b8 constituting the 
first or head byte of each block. This byte is referred to 
as a control byte CB, Logical "1" is stored in the eighth 
bit bs of the control byte CB in the head block BH, in 
the seventh bit b7 of the control byte in each of the 
intermediate blocks BI, in the fifth bit b5 of the control 
byte in the last block BE, and in the first bit b of the 
control byte in the data end block DEB. 

FIG. 3 is useful in describing how a file is deleted 
from a bubble cassette memory in accordance with the 
method of the invention. Portions corresponding to 
those shown in FIG. 2 are designated by like reference 
characters. Assume that the n-th file F is to be deleted. 
In accordance with the present invention, once the file 
F is deleted in a manner to be described below, the 
subsequent (N-1)-th file F-1, (n-1-2)th file F-2, . . . 

last file F, and data end block DEB are stored in the 
bubble memory successively starting from the position 
at which the head block of the n-th file F, was originally 
stored. Deleting the n-th file and then storing the subse 
quent files and the data end block in the manner de 
scribed combines the blank space, which was originally 
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occupied by the n-th file Fn, with the blank space that 
follows the data end block DEB. 

Reference will now be had to FIG. 4 which is a block 
diagram of a bubble cassette memory control apparatus 
for practicing the inventive method of deleting a file 
from a bubble cassette memory. Portions corresponding 
to those of FIG. 1 are denoted by like reference charac 
ters. 
The bubble cassette memory control apparatus, des 

ignated BCMC, includes N-bit shift registers SFI, SFO, 
a read/write control circuit RWC, and a buffer register 
BFR. The shift register SFI shifts in and stores, bit-by 
bit, the output of the bubble detector BD. When one 
access unit or one block (N bits) of information has been 
stored, the information is written into the buffer register 
BFR in a parallel manner. The number of bits in one 
block is equivalent to the number of minor loops, 
namely N, as mentioned above. This is the number of 
bits in each one of the block shown in FIG. 2. Thus, 
when one block consists of 1 bytes (one byte being com 
posed of eight bits), N is equivalent to 81 bits, i.e., N=8 
bits. The buffer register BFR, having a storage capacity 
of a plurality of blocks of information, stores succes 
sively the single blocks of information stored and then 
delivered by the shift register SFI, and is adapted to 
deliver this information to the shift register SFO block 
by-block in parallel fashion. The shift register SFO, 
while shifting in bit-by-bit the single blocks of informa 
tion read out in parallel fashion from the buffer register 
BFR, delivers the information serially on line l. 
The arrangement of FIG. 4 operates in the following 

manner to delete the n-th file Fn as described briefly in 
connection with FIG. 3. First, a numerical control de 
vice, which is not illustrated in the drawings, issues a 
file deletion command FEC for deleting the n-th file F. 
When the head block of the file F reaches the transfer 
positions adjacent the read-only major line MLR fol 
lowing the issuance of the file deletion command FEC, 
the read/write control circuit RWC causes the transfer 
site TRF to successively deliver transfer commands so 
that each bit of information (the absence or presence of 
a bubble) in the head block of the file F is read destruc 
tively by the read-only major line MLR. When this has 
been performed the second, third and subsequent blocks 
up to and including the last block of the file F are read 
destructively in the manner described, whereby the file 
F is deleted. Next, when the head block of the (n+1)th 
file F-1 arrives at the transfer positions adjacent the 
read-only major line MLR, the transfer site TFR, under 
the control of the read/write control circuit RWC, 
successively delivers transfer commands so that each bit 
of information in the head block of the file F-1 is read 
destructively by the read-only major line MLR. The 
block of information read at the major line MLR enters 
the bubble detector BD while being shifted one bit at a 
time. Th bubble detector BD detects the absence or 
presence of bubbles bit-by-bit, delivering a '1' when a 
bubble is present, and a "O' in the absence of a bubble. 
This information is stored sequentially and serially in 
the shift register SFI. When the total information in one 
block has thus been stored in the shift register SFI, the 
block of information is transferred to and stored in the 
buffer register BFR in parallel fashion. Thus, through 
the foregoing operation, the information in the head 
block of the (n+1)th file F-1 is stored in the buffer 
register BFR. This operation is repeated to store the 
second through the last block of the (n-1)th file Fn+1 
in the buffer register BFR. When this has been accom 
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6 
plished, the information in the head block is transferred 
from the buffer register BFR to the shift register SFO, 
where the information is shifted in bit-by-bit while 
being sent to the bubble generator BG through the line 
ln. The bubble generator BG generates bubbles sequen 
tially in accordance with the "1", "O' logic in each bit 
of the head block, the bubbles being shifted into the 
write-only major line MLW. When one full block of 
information has been delivered to the write-only major 
line MLW, and when the bit positions of the minor 
loops that formerly stored the head block of the de 
stroyed n-th file Fa have arrived at the transfer positions 
adjacent the write-only major line MLW, the transfer 
site TFW issues a transfer command. In response 
thereto, the information in the head block of the 
(n + 1)th file F-1, which has been delivered to the 
write-only major line in the manner described above, is 
now written into the abovementioned minor loop bit 
positions formerly occupied by the head block of the 
n-th file Fn. This operation is repeated to write in the 
second through the last block of the (n + 1)th file F1. 
In accordance with the foregoing sequence of steps, the 
(n+1)th file F1 will be written back into the bubble 
memory at a location immediately following the 
(n-1)th file F-1. Writing the (n+2)th file F2, the 
(n +3)th file F3 and so on up to and including the last 
file in the aforesaid manner completes file deletion pro 
cessing in accordance with the present invention. 

In the embodiment described above, one bubble gen 
erator BG and one bubble detector BD are provided for 
the entire array of minor loops. FIG. 5 illustrates an 
other embodiment of the arrangement in which a bub 
ble detector BD (i=1,2,..., N) and bubble generator 
BG (i=1,2,..., N) are provided for each one of the 
minor loops. Portions corresponding to those of FIG. 4 
are denoted by like reference characters. 

In accordance with the embodiment of FIG. 5, each 
block of information from the head block of the n-th file 
F to the end block DEB is consecutively read and 
destroyed and, in concurrence with the destructive read 
operation, information in the destroyed files F-1, 
F-2 that follow the file Fis written successively in the 
bubble memory starting from the position at which the 
head block of the file F, was originally stored. This 
permits the deletion operation to be processed in a 
shorter period of time since the read and write opera 
tions can be carried out in rapid fashion. 
To be more specific, when the head block of the file 

Fn arrives at the transfer positions adjacent the read 
only major line MLR, information is read destructively 
until the end block DEB is read. The destructively read 
blocks of information are stored successively in the 
buffer register BFR. Meanwhile, by having rotated the 
driving magnetic field by M cycles following the read 
out of the head block in the file F, the minor loop bit 
positions formerly occupied by the head block of the 
file F will have been advanced to the transfer positions 
adjacent the write-only major line MLW. In addition, 
information in the head block of the file F 1 will have 
been read out of the buffer register BFR and delivered 
to the write-only major line MLW. Therefore, by caus 
ing the transfer site TFW to issue a transfer command 
following M cycles of field rotation, the information in 
the head block of the file F 1 is stored in the minor 
loops at the bit positions which originally stored the 
head block of the file F. Thereafter, each block of 
information is stored in the minor loops in similar fash 
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ion to effect the file deletion as described above in con 
nection with FIG, 3. 

FIG. 6 is a block diagram illustrating the principal 
portions of the bubble cassette memory control appara 
tus for advancing the head block of the file which is to 
be deleted, to the exists of the minor loops adjacent the 
read-only major line. A control circuit CCT controls 
the deletion of a file in response to a file deletion com 
mand FEC when the command is issued by a numerical 
control device NC. Here the command FEC indicates 
deletion of the n-th file F. The read/write control 
circuit RWC controls read and write operations in the 
bubble cassette memory BCM in response to signals 
from the control circuit CCT and from a comparator to 
be described below. A byte counter BCT, having an 
1-byte capacity, has its content incremented by + 1 each 
time one byte of data is read out of the bubble cassette 
memory BCM through the read/write control circuit 
RWC. The output of the byte counter BCT, delivered 
on line L3, is logical "l' when the counter content is 
zero, and logical "0" at all other times, i.e., when the 
content is non-zero. The content of the counter BCT is 
restored to zero each time 1 bytes of data enter from the 
read/write control circuit RWC. It will be recalled that 
the total number of bytes in one block is l. Thus the 
content of counter BCT will be zero as the first byte, 
namely the control byte, of each block is read out of the 
bubble memory, so that the "1" logic will be present on 
line L31 at this time. A gate circuit GTC is open when 
the content of the byte counter BCT is zero, and closed 
when the counter content is non-zero. In other words, 
the gate circuit will pass only the control data in each 
block as it arrives from the read/write control circuit 
RWC. A discriminator DCC delivers logical "1" online 
L32 when a "1" is found to be stored in the eighth bit b8 
of a control byte, or line L33 when a "1" is found to be 
stored in the first bit b of the control byte. In other 
words, the discriminator DCC examines the control 
data arriving via the gate circuit GTC and delivers a 
'1' on line L32 when the head block BH of a file is read 
out of the bubble memory, or on line L33 when the data 
end block is read out of the bubble memory. A deletion 
file position register EFPR stores the position of the file 
to be deleted, where "position' means the ordinal num 
ber of the file from the head or first file. For example, 
when the numerical control device NC issues a file 
deletion command FEC calling for deletion of the i-th 
file, the numerical value i is stored in the deletion file 
position register EFPR. A current file position register 
FCPR is incremented by + 1 each time a "1" arrives on 
line L32 and thus stores the position of the file which is 
currently being read from the bubble memory. A com 
parator COM is adapted to deliver a coincidence signal 
CIN at logical "1" to the read/write control circuit 
RWC when the deletion file position and the current 
file position coincide. 

In operation, the position n of the deletion file is set in 
the deletion file position register EFPR under the con 
trol circuit CCT when the numerical control device NC 
delivers the file deletion command FEC instructing 
deletion on the n-th file. The control circuit CCT con 
currently sends a read command to the read/write con 
trol circuit RWC which responds by reading data from 
the head or beginning of the bubble cassette memory 
BCM, that is, by reading the data successively and non 
destructively from the head file. This data enters the 
byte counter BCT whose content, it will be recalled, is 
zero as the initial bit of a block is read from the bubble 
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8 
memory, the counter delivering a "1" on line L31 at 
such time. As a result, only the control data of a block 
is passed by the gate circuit GTC and applied to the 
discriminator DCC at this time. The discriminator GTC 
delivers a "l' on line L32 each time it receives an item 
of control data having a "1" stored in the eighth bit b8, 
each "1" pulse incrementing the current file position 
register FCPR by + 1. Thus, a "1" appears on line L32 
whenever the control data in a head block is read, the 
current file position register FCPR having its content 
up counted by + 1 as each "1" pulse arrives from the 
discriminator. The comparator COM constantly com 
pares the deletion file position n and the current file 
position and delivers the coincidence signal CIN, 
namely logical "1", to the read/write control circuit 
RWC when the two comparator inputs coincide. The 
read/write control circuit RWC responds to the coinci 
dence signal CIN by halting the non-destructive read 
operation. When this occurs the head block of the dele 
tion file (file Fn) is at the exits of the minor loops adja 
cent the read-only major line. Now a destructive read 
operation is performed to delete the file F, and the files 
which follow F. When the data end block is detected, 
namely the control data having a '1' written in the first 
bit b1, a '1' appears on line L33 and causes the control 
circuit CCT to send a command, instructing a halt in the 
destructive read operation, to the read/write control 
circuit RWC. The destructively read files F1, F-2 
onward, as described above with reference to FIGS. 4 
and 5, are written back into the bubble cassette memory, 
starting from the position formerly occupied by the file 
Fn, in concurrence with the foregoing operation. 
The present invention, as will be obvious from the 

foregoing description, permits a file F, which is no 
longer necessary to be deleted quickly and simply 
merely by means of a file deletion command delivered 
by a numerical control device. Moreover, since the 
subsequent files F-1, Fn+2 onward are written back 
into the bubble memory from the position formerly 
occupied by the deleted file Fn, the blank space created 
by deleting the file F is placed after the data end block. 
The same is true for the blanks spaces formed after 
deleting any other files, all of these blank spaces being 
combined in the portion of the bubble memory follow 
ing the data end block. This permits the stoage area of 
the bubble cassette memory to be exploited to the fullest 
possible extent. The method of the invention can be 
used also to edit the data in a single cassette, 
As many apparently widely different embodiments of 

the present invention can be made without departing 
from the spirit and scope thereof, it is to be understood 
that the invention is not limited to the specific embodi 
ment thereof except as defined in the appended claims. 
What we claim is: 
1. A method for deleting a file from a bubble cassette 

memory included in a system having a numerical con 
trol device, the bubble cassette memory having a capac 
ity for storing a predetermined number of files in a 
sequence, each file comprising one input unit of data 
and having a predetermined number of blocks compris 
ing a predetermined number of bytes, and a memory 
control device provided between the numerical control 
device and the bubble cassette memory for writing data 
into the bubble cassette memory and for reading data 
out of the bubble cassette memory, said method includ 
ing the steps of 
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(a) dividing a file into sub-data groups, each sub-data 
group comprising a predetermined number of 
bytes; 

(b) inserting a control byte into the first byte of each 
of the sub-data groups, each sub-data group and 5 
associated control byte comprising respective 
blocks; 

(c) storing the file in the bubble cassette memory in 
one block units; 

(d) generating a deletion command for initiating the 
deletion of a specified file Fn from the predeter 
mined number of files stored in the bubble cassette 
memory; and 

(e) deleting the specified file F from the bubble cas 
sette memory by storing in response to the deletion 
command, files following the specified file Fn, in 
the bubble cassette memory, the storing starting at 
the position at which the specified file F, was origi 
nally stored and in the same sequence as the files 
following F were originally stored. 

2. A method of deleting a file from a bubble cassette 
memory according to claim 10, further comprising the 
steps of: 

reading destructively, from the bubble cassette mem 
ory in response to said deletion command, the file 
F and the remaining files which follow said file F; 

storing in temporary memory means, other than the 
bubble cassette memory, the data read from the 
bubble cassette memory in accordance with the 
destructive read operation, which data was stored 
originally in the bubble cassette memory following 
the file F, and 

storing the data, which has been stored in said tempo 
rary memory means, in the bubble cassette memory 
starting from the position at which the file Fn was 35 
originally stored and in the same sequence as the 
remaining files were originally stored. 

3. A method of deleting a file from a bubble cassette 
memory according to claim 2, further comprising the 
steps of: 

inserting a control byte into the beginning of each of 
said blocks; 

writing control information into each control byte, 
said control information indicating that the block 
associated with said control byte is the first block 45 
of a file; 

reading data non-destructively and sequentially from 
the beginning of the bubble cassette memory in 
response to said deletion command for deletion of 
the file F; and 

locating the n-th file Fn in accordance with the dele 
tion command and the control information written 
in said control bytes. 

4. A method for controlling a bubble cassette mem 
ory according to claim 1, wherein step (e) includes the 
steps of: 

i. reading destructively from the bubble cassette 
memory, in response to the deletion command, the 
specified file F, and the files following the specified 
file F; 

ii. storing in temporary memory means, other than 
the bubble cassette memory, the files following the 
specified file Fn, and 

wherein step (f) includes the step of 
i. storing the data which has been stored in the tempo 

rary means, in the bubble cassette memory, the 
storing starting from the position at which the 
specified file Fn was originally stored and in the 
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same sequence as the files following the specified 
file F, were originally stored. 

5. A method for controlling a bubble cassette mem 
ory according to claim 4, wherein step (b) includes the 
step of 

i. writting control information into the control byte, 
the control information indicating that the block 
associated with the control byte is the first block of 
the file, and 

wherein step (e) further includes the steps of 
i. reading data non-destructively and sequentially 
from the beginning of bubble cassette memory in 
response to the deletion command for deleting the 
specified file F, and 

ii. locating the specified file Fn in accordance with the 
deletion command and the control information 
written into the control byte associated with the 
specified file F. 

6. A file deletion apparatus for deleting a specified file 
Fn from a bubble cassette memory, and for storing files 
in the bubble cassette memory, the bubble cassette 
memory having a capacity for storing data correspond 
ing to a predetermined number of files in a sequence, 
each file having a predetermined number of blocks 
comprising a predetermined number of bytes, said appa 
ratus including; 

dividing means, operably connectable to the bubble 
cassette memory, for receiving the data and for 
dividing the predetermined number of files into the 
predetermined number of blocks, each block com 
prising the predetermined number of bytes, and for 
inserting a control byte into the first byte of each of 
the blocks; 

determining means, operably connectable to the bub 
ble cassette memory, for determining when a block 
comprising a control byte is the first block of a file; 

writing means, operatively connected to the dividing 
means, for writing into each control byte, control 
information indicating that the block associated 
with the control byte is the first block of a file; 

means for generating a deletion command initiating 
the deletion of the specified file F from the prede 
termined number of files stored in the bubble cas 
sette memory; 

reading means responsive to the deletion command 
and operably connectable to the bubble cassette 
memory, for destructively reading from the bubble 
cassette memory, the specified file F, and files 
sequentially following the specified file F; 

temporary memory means for storing the files se 
quentially following the specified file Fn and read 
by said reading means; and 

means for storing the files stored in said temporary 
storage means, in the bubble cassette memory, 
starting at the location at which the specified file 
F, was originally stored and in the same sequence 
as the files sequentially following the specified file 
F were originally stored. 

7. A file deletion apparatus according to claim 6, 
further comprising means for locating the file Fn. 

8. A file deletion apparatus according to claim 7, 
wherein the bubble memory cassette has a major-minor 
loop configuration. 

9, File detection apparatus according to claim 7, 
where said temporary memory means comprises: 

first shift means for receiving, serially, the data read 
from the bubble cassette memory, and for output 
ting said data in parallel; 
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buffer memory means for receiving the parallel data 
from the first shift means, for storing the data, and 
for outputting the data in parallel; 

second shift means for receiving parallel data from 
the buffer memory means and for outputting the 
data serially to the bubble cassette memory. 

10. A file detection apparatus according to claim 9, 
wherein the first shift means and the second shift means 
each has a capacity to store one block of data, and the 
buffer memory means has a capacity to store a plurality 
of blocks. 

11. A file detection apparatus according to claim 8, 
wherein the bubble cassette memory comprises a bubble 
detector and a bubble generator for each minor loop, 
and wherein said temporary memory means comprises a 

10 

15 

20 

25 

30 

35 

45 

55 

65 

12 
buffer memory means operatively connected to each 
bubble detector and each bubble generator, 

12. A bubble cassette memory control apparatus ac 
cording to claim 6, wherein said apparatus further com 
prises means for locating the specified file, 

13. A bubble cassette memory control apparatus ac 
cording to claim 6, wherein said temporary memory 
means comprises; 

first shift means for serially receiving the data read 
from the bubble cassette memory, and for output 
ting said data in parallel; 

buffer memory means for receiving the parallel data 
from the first shift means, for storing the data, and 
for outputting the data in parallel; 

second shift means for receiving parallel data from 
the buffer memory means and for outputting the 
data serially to the bubble cassette memory. 

k r 
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